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SPECIAL CIVIL AIR REGULATION 
TUREXNE-FOWERED TRANSPORT CATEGORY AIRPLANES OF CURRENT DESIGN 

Part 4b of the Civil Air Regulations contains rules governing the design of transport category 
airplanes. For a number of years, this part has established airworthiness requirements for this cate­
gory of airplanes by prescribing detailed provisions to be met for the issuance of a type certificate* 
However, the advent of turbine-powered airplanes (jets, turbo-props, etc.) has brought about operations 
at considerably higher speeds and altitudes than those involving reciprocating engine airplanes. These 
higher speeds and altitudes as well as certain Inherent characteristics of turbine engines have intro­
duced numerous new technical and design problems and have necessitated re-evaluation and amendment of 
many provisions in Part 4b. 

In recent years the Board has amended Part 4b by Introducing numerous technical provisions more 
specifically applicable to turbine-powered airplanes. These were included in amendments pertaining to 
structural, flight characteristic, powerplant Installation, and other provisions. I t i s believed that 
Part 4b as now written i s applicable to turbine-powered airplanes with but one exception; namely, air­
plane performance. In the future, further amendments to this part, other than thoae relating to per­
formance, will be comparatively minor in nature mainly reflecting the latest experience in the certifi­
cation and operation of these airplanes. 

The performance requirements presently in Part 4b were first promulgated almost twelve years ago. 
They are now considered by the Board to be in a form not suitable for direct application to turbine-
powered airplanes. 

The Administrator of Civil Aeronautics i s in receipt of a large number of applications for type 
certification of turbine-powered airplanes. However, the so-called "non-retroactive" clause of § 4b.11 
(a) of Part 4b does not make applicable to a particular airplane type any amendment which i s adopted arte) 
an application i s filed by the manufacturer for type certification of that airplane. Thus, most of these 
airplanes are not now required to meet seme of the latest effective provisions of Part 4b unless the Boarc 
prescribes otherwise. With so many applications for type certificates pending, i t i s essential that the 
Board establish adequate requirements which i d l l effectively apply to the type certification of turbine* 
powered transport category airplanes. This Special Civil Air Regulation i s being promulgated for that 
purpose. 

This Special Civil Air Regulation i s being made effective with respect to e l l turbine-powerea 
transport category airplanes not yet certificated. In essence, i t prescribes a revised set of perform­
ance requirements for turbine-powered airplanes and incorporates such of the recent amendments to Part 4b 
as the Administrator finds necessary to insure that the level of safety of turbine-powered airplanes i s 
equivalent to that generally Intended by Part 4b. 

The performance requirements contained herein include not only the performance requirements neces­
sary for the certification of an airplane, but also the complementary performance operating limitations 
as applicable under Parts 40, 41, and 42 of the Civil Air Regulations. In promulgating this new per­
formance code, the Board intends that the resulting level of safety will be generally similar to the 
level of safety established by the performance code as expressed by the provisions now contained in 
Farts 4b and 40 (or 41 or 42 as appropriate) for reciprocating engine airplanes. To attain this, many 
of the performance provisions have been modified for better applicability to turbine-powered airplanes, 
some in the direction of liberalisation, others in the direction of improvement ln the required perform­
ance. 

A significant change being made is the introduction of full temperature accountability in a l l 
stages of performance, except the landing distances required. The introduction of full temperature 
accountability will insure that the airplane <e performance i s satisfactory irrespective of the existing 
atmospheric temperature. The performance requirements heretofore applicable did not glva sufficient 
assurance ln this respect. 

The reason for omitting the dlreot application of temperature accountability in the requirement 
for landing distances I s that this stage of performance always has been treated In a highly empirical 
fashion whereby temperature effects are taken into account Indirectly together with the effects of other 
operational factors. Long range studies on rationalisation of airplane performance so far have not yield­
ed a satisfactory solution to the landing stage of performance. The Board hopes, however, that continued 
studies will result in a solution of this problem ln tho near future. 
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The i n t r o d u c t i o n o f f u l l temperature a c c o u n t a b i l i t y h a s n e c e s s i t a t e d a c a a p l e t o r e - e v a l u a t i o n 
ol* the minimum cl imb requirements . S i n c e t h e p r e s c r i b e d c l imb must now be met a t a l l temperatures 
r a t h e r then to be a s s o c i a t e d w i t h standard temperature, the s p e c i f i c va lues of c l imb have been a l t e r e d * 
I n each i n s t a n c e , the change has been i n the downward d l r e o t i o n b e c a u s e , although the previous v a l u e s 
were r e l a t e d to standard temperature, a s a t i s f a c t o r y r e s u l t a n t c l imb performance was a t t a i n e d at tem­
p e r a t u r e s s u b s t a n t i a l l y above s t a n d a r d . While v a l u e s of minimum c l imb performance s p e c i f i e d i n the new 
code - n i l l tend to i n c r e a s e the maximum c e r t i f i c a t e d m i g h t s of the a i r p l a n e f o r t h e l o n e r range of tem­
p e r a t u r e s , they w i l l l i m i t these weights f o r the upper range of temperatures , g i v i n g adequate assurance 
of e»t i n f a c t o r y oljmb performance at all temperatures • 

I n c o n s i d e r i n g the v a r i o u s s tages o f f l i g h t whore minimum v a l u e s o f c l imb have been hereto fore 
e s t a b l i s h e d , the Board f i n d s t h a t i n two of the s tages ( a l l - e n g i n e s - o p e r a t i n g en route and o n e - e n g i n e -
i n o p e r a t i v e en r o u t e ) the es tab l i shment of minimun v a l u e s o f c l imb i s unnecessary because , i n the case 
c f the a l l - e n g i n e s - o p e r a t i n g s tage , i t has been found not to be c r i t i c a l and the c a s e of the one-engine-
i n o p e r a t i v e stage i s now more e f f e c t i v e l y covered by the en route performance o p e r a t i n g l i m i t a t i o n s . 

Consider ing t h a t the minimum c l imbs b e i n g p r e s c r i b e d a f f e c t m a i n l y the maximum c e r t i f i c a t e d weights 
of the a i r p l a n e but not the maximum o p e r a t i n g w e i g h t s , the Board, i n adopting the new performance c o d s , 
p l a c e s c o n s i d e r a b l e emphasis on the a b i l i t y of the a i r p l a n e t o c l e a r o b s t a c l e s on t a k e - o f f and dur ing 
f l i g h t . To t h i s end, c r i t e r i a f o r the t a k e - o f f p a t h , the en route f l i g h t p a t h s , and the t r a n s i t i o n from 
t a k e - o f f to the en route stage o f f l i g h t have been p r e s c r i b e d t o r e f l e c t r e a l i s t i c operat ing procedures . 
Temperature i s f u l l y accounted f o r i n e s t a b l i s h i n g a l l f l i g h t paths and an expanding c l e a r a n c e between t h e 
t a k e - o f f path and t h e t e r r a i n o r o b s t a c l e s i s r e q u i r e d u n t i l the en route stage o f f l i g h t i s r e a c h e d . 

I n order t o I n s u r e t h a t the o b j e c t i v e s of the p r e s c r i b e d performance a r e i n f a c t r e a l i s e d i n a c t u a l 
o p e r a t i o n s , the manufacturer i s r e q u i r e d to e s t a b l i s h procedures to be fo l lowed i n the o p e r a t i o n o f t h e 
a i r p l a n e i n the v a r i o u s c o n d i t i o n s s p e c i f i e d i n the r e g u l a t i o n . These procedures , each designed f o r a 
s p e c i f i c a i r p l a n e , w i l l permit the operator t o u t i l i z e the f u l l performance c a p a b i l i t i e s of the a i r p l a n e 
more r e a d i l y than i f the r e g u l a t i o n s p r e s c r i b e d a l l - i n c l u s i v e p r o c e d u r e s . The u s e of these procedures 
i n determining compliance w i t h the requirements governing t a k e - o f f , en r o u t e , and l a n d i n g s t a g e s , w i l l 
a l s o add c o n s i d e r a b l e f l e x i b i l i t y to the r e g u l a t i o n . 

The new performance requirements e s t a b l i s h more c l e a r l y than h e r e t o f o r e which o f the performance 
l i m i t a t i o n s a r e c o n d i t i o n s on the a i r w o r t h i n e s s c e r t i f i c a t e of t h e a i r p l a n e . I n a d d i t i o n t o the maxima* 
c e r t i f i c a t e d t a k e - o f f and l a n d i n g w e i g h t s , there a r e i n c l u d e d l i m i t a t i o n s on the t a k e - o f f d i s t a n c e s and 
on the use of the a i r p l a n e w i t h i n the ranges of o p e r a t i o n a l v a r i a b l e s , such as a l t i t u d e , temperature , 
and w i n d . S i n c e these l i m i t a t i o n s a r e i n the a i r w o r t h i n e s s c e r t i f i c a t e , they a r e a p p l i c a b l e t o a l l type 
operat ions conducted w i t h tho a i r p l a n e . 

The new performance code c o n t a i n s v a l u e s f o r minimum climb expressed as g r a d i e n t s o f c l i m b , i n 
p e r c e n t , r a t h e r than as r a t e s of c l i m b , i n f e e t per minute , as h a s been t h e case h e r e t o f o r e * The Board 
b e l i e v e s t h a t the g r a d i e n t of c l imb i s more d i r e c t i n e x p r e s s i n g the performance margins o f the a i r p l a n e . 
Use o f the gradient e l i m i n a t e s t h e i n f l u e n c e of the s t a l l i n g speed on the r e q u i r e d c l i m b . H e r e t o f o r e , 
h i g h e r r a t e s of c l imb were r e q u i r e d f o r a i r p l a n e s w i t h h i g h e r s t a l l i n g s p e e d s . The o n l y d i f f e r e n t i a t i o n 
I n t h e new code w i t h r e s p e c t to the r e q u i r e d c l imb i s between two and four -engine a i r p l a n e s . T h i s type 
o f d i f f e r e n t i a t i o n i s of l o n g s tanding i n the r e g u l a t i o n s , being a p p l i c a b l e t o the o n e - e n g i n e - i n o p e r a t i v e 
stage of f l i g h t . I t i s now being expanded t o the t a k e - o f f and approach s t a g e s * 

The new performance requirements contained h e r e i n a r e based on the b e s t in format ion p r e s e n t l y 
a v a i l a b l e to the Board . I t i s r e a l i z e d , however, t h a t due to the p r e s e n t l i m i t e d o p e r a t i n g experience 
w i t h turbine-powered t r a n s p o r t a i r p l a n e s , Improvement i n the requirements can be expected a s a r e s u l t 
of the d i r e c t a p p l i c a t i o n of t h e code t o s p e c i f i c designs of new a i r p l a n e s . There a r e c e r t a i n a r e a s i n 
the new requirements where a d d i t i o n a l refinement o f d e t a i l s might be a d v i s a b l e . T h i s i s so p a r t i c u l a r l y 
I n the c a s e o f the requirements p e r t a i n i n g t o the l a n d i n g stage o f f l i g h t . I t i s a n t i c i p a t e d t h a t , a f t e r 
f u r t h e r study o f t h e r e g u l a t i o n and e s p e c i a l l y a f t e r i t s a p p l i c a t i o n i n the d e s i g n , c e r t i f i c a t i o n , and 
operat ion of forthcoming turbine-powered a i r p l a n e s , the d e s i r a b i l i t y o f changes may become more apparent* 
I t i s the i n t e n t of t h e Board to c o n s i d e r without d e l a y such changes as might be found n e c e s s a r y . Only 
a f t e r the p r o v i s i o n s of t h i s S p e c i a l C i v i l A i r R e g u l a t i o n a r e reasonably v e r i f i e d by p r a c t i c a l a p p l i c a ­
t i o n w i l l the Board c o n s i d e r i n c o r p o r a t i n g them on a more permanent b a s i s i n t o F a r t s 4b , 40, 4 1 , and 42 
o f the C i v i l A i r R e g u l a t i o n s . 

T h i s S p e c i a l C i v i l A i r Regulat ion i s not intended to compromise the a u t h o r i t y o f the A d m i n i s t r a t o r 
under § 4b . 10 to impose such s p e c i a l c o n d i t i o n s as he f i n d s n e c e s s a r y In any p a r t i c u l a r case to a v o i d 
unsafe des ign f e a t u r e s and otherwise t o i n s u r e e q u i v a l e n t s a f e t y . 

I n t e r e s t e d persons hove been a f forded an opportunity to p a r t i c i p a t e In t h e making of t h i s r e g u l a r 
felon (ZL F. R . 6 0 9 1 ) , and due c o n s i d e r a t i o n h a s been given t o a l l r e l e v a n t m a t t e r presented* 

I n c o n s i d e r a t i o n of the foregoing , the C i v i l A e r o n a u t i c s Board hereby makes and promulgates t h e 
f o l l o w i n g S p e c i a l C i v i l A i r R e g u l a t i o n , e f f e c t i v e August 2 7 , 1957* 
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Contrary p r o v i s i o n a of the C i v i l A i r Regulat ions n o t w i t h s t a n d i n g , a l l turbine-powered t r a n s p o r t 
category a i r p l a n e s f o r which a type c e r t i f i c a t e i s i s s u e d a f t e r t h e e f f e c t i v e date o f t h i s S p e c i a l C i v i l 
A i r Regulat ion s h a l l comply w i t h the f o l l o w i n g i 

1 . The p r o v i s i o n s o f P a r t 4b o f the C i v i l A i r R e g u l a t i o n s , e f f e c t i v e on the date o f a p p l i c a t i o n 
f o r type c e r t i f i c a t e ; and such of the p r o v i s i o n s o f a l l subsequent amendments to P a r t 4b» i n e f f e o t p r i o r . 
to the e f f e c t i v e date of t h i s s p e c i a l r e g u l a t i o n , aa the A d m i n i s t r a t o r f i n d s n e c e s s a r y to i n s u r e t h a t t h e 
l e v e l of s a f e t y o f turbine-powered a i r p l a n e s i a e q u i v a l e n t t o t h a t g e n e r a l l y intended by P a r t 4 b . 

2 . I n l i e u o f IS 4 b . l l 0 through 4b .125 , and 4b.743 o f P a r t 4b o f tho C i v i l A i r R e g u l a t i o n s , the 
f o l l o w i n g s h a l l be a p p l i c a b l e ! 

PERFORMANCE 

41.110 G e n e r a l . 

( a ) The performance o f the a i r p l a n e s h a l l be determined and scheduled i n accordance w i t h , 
and s h a l l meet the minima p r e s c r i b e d by , the p r o v i s i o n s of %% 4 T J . 1 0 through 4TJ . 2 3 . The performance 
l i m i t a t i o n s , i n f o r m a t i o n , and o t h e r data s h a l l be given i n accordance w i t h 3 4 T . 7 4 3 . 

( b ) Unless otherwise s p e c i f i c a l l y p r e s c r i b e d , the performance s h a l l correspond with ambient 
atmospheric c o n d i t i o n s and s t i l l a i r . Humidity s h a l l be accounted f o r a s s p e c i f i e d i n paragraph ( a ) o f 
t h i s s e c t i o n . 

( c ) The performance a 3 a f f e c t e d by engine power a n d / o r t h r u s t s h a l l be based on a r e l a t i v e 
humidity o f 80 percent a t and below standard temperatures and on 34 percent a t and above s tandard tem­
perature 3 p lus 50°F. Between these two temperatures the r e l a t i v e humidity s h a l l v a r y l i n e a r l y . 

( d ) The performance s h a l l correspond w i t h the p r o p u l s i v e t h r u s t a v a i l a b l e under the p a r t i c u ­
l a r , ambient atmospheric c o n d i t i o n s , the p a r t i c u l a r f l i g h t c o n d i t i o n s , and the r e l a t i v e humidity a p a c i f i e d 
i n paragraph ( c ) of t h i s s e c t i o n . The a v a i l a b l e p r o p u l s i v e t h r u s t s h a l l correspond w i t h engine power 
e n d / o r t h r u s t not exceeding the approved power a n d / o r t h r u s t l e a s t h e i n s t a l l a t i o n s ! l o s s e s and l e a s t h e 
power a n d / o r e q u i v a l e n t t h r u s t absorbed by the a c c e s s o r i e s and s e r v i c e s appropriate to the p a r t i c u l a r 
ambient atmospheric c o n d i t i o n s and the p a r t i c u l a r f l i g h t c o n d i t i o n . 

4T.111 A i r p l a n e c o n f i g u r a t i o n , speed, power. and /or t h r u s t ; g e n e r a l . 

( a ) the a i r p l a n e c o n f i g u r a t i o n ( s e t t i n g o f wing and cowl H a p s , a i r b r a k e s , l a n d i n g g e a r , 
p r o p e l l e r , e t c . ) , denoted r e s p e c t i v e l y as the t a k e - o f f , en r o u t e , approach, and l a n d i n g c o n f i g u r a t i o n s , 
s h a l l be s e l e c t e d by t h e a p p l i c a n t except as otherwise p r e s c r i b e d . 

( b ) I t s h a l l be a c c e p t a b l e t o make the a i r p l a n e c o n f i g u r a t i o n s v a r i a b l e w i t h w e i g h t , a l t i t u d e , 
and temperature, to an e x t e n t found by the A d m i n i s t r a t o r to be compatible w i t h operat ing procedures r e ­
q u i r e d i n accordance w i t h paragraph ( c ) o f t h i s s e c t i o n . 

( e ) I n determining the a c c e l e r a t e - s t o p d i s t a n c e s , t a k e - o f f f l i g h t p a t h s , t a k e - o f f d i s t a n o e s , 
and l a n d i n g d i s t a n c e s , changes i n the a i r p l a n e 'a c o n f i g u r a t i o n and speed, end i n the power a n d / o r t h r u s t 
e h a l l be i n accordance w i t h procedures e s t a b l i s h e d by the a p p l i c a n t f o r the operation of the a i r p l a n e i n 
s e r v i c e , except as otherwise p r e s c r i b e d . The procedures s h a l l comply with the p r o v i s i o n s o f subparagraphs 
( 1 ) through ( 3 ) of t h i s paragraph . 

( 1 ) The A d m i n i s t r a t o r s h a l l f i n d t h a t the procedures can be c o n s i s t e n t l y executed I n 
s e r v i c e by crews o f average s k i l l . 

( 2 ) The procedures s h a l l not i n v o l v e methods o r the u s e o f d e v i c e s which have not been 
proven to be safe and r e l i a b l e . 

(3) Allowance s h a l l be made f o r such time d e l a y s i n the execut ion o f the procedures as 
may be reasonably expected to occur during s e r v i c e . 

4 T . H 2 S t a l l i n g s p e e d s . 

( a ) The speed V s s h a l l denote the c a l i b r a t e d s t a l l i n g s p e e d , o r t h e minimum s t e a d y f l i g h t 
speed a t which the a i r p l a n e i a c o n t r o l l a b l e ' , i n k n o t s , witht 

( 1 ) Zero t h r u s t a t the s t a l l i n g speed , o r engines i d l i n g and t h r o t t l e s c l o s e d i f i t i s 
shown t h a t t h e r e s u l t a n t t h r u s t has no apprec iable e f f e o t on the s t a l l i n g speed} 

(2) I f applicable, propeller pitch controls in the position necessary for compliance 
with subparagraph (1) of this paragraph} 



("}) The alrplano in the landing configuration} 
(4) The oontcr of gravity in the most unfavorable position within the allowable 

landing range} 
(5) The wight of the airplane equal to the freight i n connection with which V„ i s 

being used to determine compliance with a particular requirement. ** 
(b) The spaed vV shall denote the calibrated stalling speed, or the minima steady flight 

speed at which the airplanerLs controllable, in knots, witht 
(1) Zero thrust at the stalling speed, or engines idling and throttles closed I f i t Ls 

shewn that the resultant thrust has 110 appreciable effect on the stalling speed; 
(2) I f applicable, propeller pitch controls In 'the position necessary for compliance 

with subparagraph (1) of this paragraph} the airplane in all other respects (flaps, landing gear, etc.) 
In the particular configuration corresponding with that in connection with which ls being used) 

(3) The weight of the airplane equal to the weight In connection with which Vg. i s 
being used to determine compliance with a particular requirement. 

(o) The stall speeds defined in this section shall be the minimum speeds obtained In flight 
tests conducted in accordance with the procedure of subparagraphs ( l ) and (2) of this paragraph. 

(1) With the airplane trta&ed for straight flight at a speed of 1 .4 V8 and from a speed 
sufficiently above the stalling speed to insure steady conditions, the elevator control shall be applied 
at a rate such that the airplane speed reduction does not exceed one knot per second. 

(2) During the test prescribed in subparagraph ( l ) of this paragraph, the flight 
characteristics provisions of 3 4b.160 of Fart 4b of the Civil Air Regulations shall be complied with. 

4T.113 Take-off; general. 
(a) The take-off data in §§ AT.114 through 4T.117 shall be determined under ttie conditions 

of subparagraphs ( l ) and (2) of this paragraph. 
(1) At a l l weights, altitudes, and ambient temperatures within the operational limits 

established by the applloant for the airplane. 
(2) In the configuration for take-off (see 3 4TJ.ll). 

(b) Take-off data shall be based on a smooth, dry, hard-surfaced runway, end shall be deter­
mined in such a manner that reproduction of the performance does not require exceptional s k i l l or alert­
ness on the part of the pilot. In the case of seaplanes or float planes, the take-off surface shall be 
smooth water, while for skiplanea i t shall be smooth dry snow. In addition, the take-off data shall be 
corrected in accordance with subparagraphs ( l ) and (2) of this paragraph for wind and for runway grad­
ients within the operational limits established by the applicant for the airplane. 

(1) Not more than 50 percent of nominal wind components along the take-off path opposite 
to the direction of take-off, and not less than 150 percent of nominal wind components along the take-off 
path In the direction of take-off. 

(2) Effective runway gradients. 
4T.114 Taka-off speeds. 

(a) The oritioal-engine-fallure speed \, in teims of calibrated air speed, shall be selected 
by the applicant, but shall not be less than the minimum speed at which controllability by primary aero­
dynamic controls alone i s demonstrated during the take-off run to be adequate to permit proceeding safely 
with the take-off using average piloting s k i l l , when the critical engine l s suddenly mads inoperative. 

(b) The minimal take-off safety speed Vo, In terms of calibrated air speed, shall be ealected 
by the applicant so as to permit the gradient of climb required In 9 4TJ.20 (a) and (b), but I t shall not 
be less thant 

( l ) 1.2 7. for two-engine propaLlor-driven airplanes and for airplanes without pro­
pellers wAlch have no provisions for obtaining a significant reduction in tho' one-en gine-ln operative 
power-co stalling spaed* 

http://4TJ.ll


(2) 1 .15 V f o r p r o p e l l e r - d r i v e n a i r p l a n e s having more than two engines and f o r a l r -

planes without p r o p e l l e r s which have p r o v i s i o n s f o r o b t a i n i n g a s i g n i f i c a n t r e d u c t i o n i n the ooe-engine-
i n o p e r a t i v e powcp-on s t a l l i n g speed ; 

(3) 1 .10 t i n e s the minimum c o n t r o l speed \ c , e s t a b l i s h e d i n accordance w i t h S 4b .133 
of P a r t 4b of the C i v i l A i r R e g u l a t i o n s . 

( e ) I f engine f a i l u r e i s assumed to occur a t o r a f t e r the attainment o f V j , the demonstration 
i n Which the t a k e - o f f r a n i s cont inued t o I n c l u d e the t a k e - o f f c l i m b , as provided I n paragraph ( a ) o f 
t h i s s e c t i o n , s h a l l n o t be r e q u i r e d . 

4T.115 A c c e l e r a t e - s t o p d i s t a n c e . 

(a) The a c c e l e r a t e - a t o p d i s t a n c e s h a l l be the sum of t h e fo l lowing* 

(1) The d i s t a n c e r e q u i r e d to a c c e l e r a t e the a i r p l a n e from & standing s t a r t to the 
speed ^ ; 

( 2 ) Assuming the c r i t i c a l engine t o f a i l a t t h e speed U ^ , the d i s t a n c e r e q u i r e d to 
b r i n g the a i r p l a n e to a f u l l s top from the point corresponding w i t h the speed V^. 

( b ) I n a d d i t i o n t o , or i n l i e u o f , wheel b r a k e s , t h e use of o t h e r b r a k i n g means s h a l l be 
acceptable i n determining the a c c e l e r a t e - s t o p d i s t a n c e , provided t h a t such b r a k i n g means s h e l l have 
been proven to be s a f e and r e l i a b l e , that the manner of t h e i r employment i s s u c h t h a t c o n s i s t e n t r e s u l t s 
can be expected i n s e r v i c e , and that e x c e p t i o n a l s k i l l i s not r e q u i r e d to c o n t r o l the a i r p l a n e . 

( c ) The l a n d i n g gear s h a l l remain extended throughout t h e a c c e l e r a t e - s t o p d i s t a n c e . 

AT.116 T a k e - o f f p a t h . The t a k e - o f f path s h a l l be cons idered to extend from the s tanding s t a r t to 
a point i n t h e t a k e - o f f where a h e i g h t o f 1 ,000 f e e t above t h e t a k e - o f f s u r f a c e i s reached o r to a point 
i n the t a k e - o f f where the t r a n s i t i o n f r o a the t a k e - o f f t o the en route c o n f i g u r a t i o n i s completed and a 
speed i s reached a t which compliance w i t h S 4 T J . 2 0 (c) i s shown, whichever point i s a t a h i g h e r a l t i t u d e . 
The c o n d i t i o n s of paragraphs ( a ) through ( i ) o f t h i s s e c t i o n s h a l l apply i n determining the t a k e - o f f p a t h . 

(a) The t a k e - o f f path s h a l l be based upon procedures p r e s c r i b e d i n accordance w i t h I 4 T J . 1 1 ( c ) . 

( b ) The a i r p l a n e s h a l l be a c c e l e r a t e d on o r n e a r the ground t o the speed Vj, dur ing which time 
the c r i t i c a l engine s h a l l be made i n o p e r a t i v e a t speed end s h a l l remain i n o p e r a t i v e dur ing the r e m a i n ­
der of the t a k e - o f f . 

( c ) Landing gear r e t r a c t i o n s h a l l not be i n i t i a t e d p r i o r to r e a c h i n g the speed V ^ . 

( d ) The slope o f the a irborne p o r t i o n o f the t a k e - o f f path s h a l l be p o s i t i v e at a l l p o i n t s . 
• 

( e ) A f t e r the Vg speed i s r e a c h e d , the speed throughout the t a k e - o f f path s h a l l n o t be l e s s 
than and s h a l l be constant from the point where t h e l a n d i n g gear I s completely r e t r a c t e d u n t i l a 
h e i g h t of 400 feet above the t a k e - o f f s u r f a c e i s r e a c h e d . 

( f ) Except f o r gear r e t r a c t i o n and p r o p e l l e r f e a t h e r i n g , the a i r p l a n e c o n f i g u r a t i o n s h a l l not 
be changed before r e a c h i n g a h e i g h t o f 400 f e e t above the t a k e - o f f s u r f a c e . 

( g ) A t a l l po ints a long the t a k e - o f f path s t a r t i n g a t the point Where t h e a i r p l a n e f i r s t 
reaches a h e i g h t of 400 f e e t above the t a k e - o f f s u r f a c e , the a v a i l a b l e gradient o f c l imb s h a l l not be 
l e e s than 1 .4 percent f o r two-engine a i r p l a n e s and 1 .6 percent f o r four -engine a i r p l a n e s * 

( h ) The t a k e - o f f path s h a l l be determined e i t h e r by a continuous demonstrated take-off, or 
a l t e r n a t i v e l y , by s y n t h e s i z i n g from segments the complete t a k e - o f f p a t h . 

( i ) I f the t a k e - o f f path i s determined by tho segmental method, the p r o v i s i o n s of s u b p a r a ­
graphs ( 1 ) through ( 4 ) o f t h i s paragraph s h a l l be s p e c i f i c a l l y a p p l i c a b l e . 

( 1 ) The segments o f a segmental t a k e - o f f path s h a l l be c l e a r l y def ined and s h a l l be 
r e l a t e d t o the d i s t i n c t changes I n t h e c o n f i g u r a t i o n o f the a i r p l a n e , i n power e n d / o r t h r u s t , and I n 
speed* 

* 
(2) The weight of the a i r p l a n e , The c o n f i g u r a t i o n , end t h e power end/or t h r u s t s h a l l be 

constant throughout each segment and s h a l l correspond w i t h the most c r i t i c a l c o n d i t i o n prevailing I n 
the particular segment. 



( 3 ) The segmental f l i g h t path s h a l l be based on the a i r p l a n e 'e performance wiohout 
ground e f f e c t . 

(4) Segnental t a k e - o f f path data s h a l l be checked by continuous demonstrated take-offs 
to I n s u r e t h a t the segmental path i s c o n s e r v a t i v e r e l a t i v e to the continuous p a t h . 

4T.3JL7. Ta]«^p/f_dl e^ajace. the t a k e - o f f diat&noe s h a l l be the h o r i z o n t a l d i s t a n c e a long t h e t a k e ­
o f f path from tho s t a r t of the t a k e o f f to the point where the a i r p l a n e a t t a i n s a h e i g h t of 35 toot above 
the t a k e - o f f s u r f a c e a s determined i n accordance w i t h I 4T.H6. 

4T .118 C l i m b : g e n e r a l . Compliance s h a l l be shown w i t h tbe c l imb requirements o f $LB 4T.119 and 
4T.120 a t a l l Tveights , a l t i t u d e s , and ambient temperatures* r d t h i n the o p e r a t i o n a l l i m i t s e s t a b l i s h e d by 
the a p p l i c a n t f o r the a i r p l a n e . The a i r p l a n e ' s c e n t e r of g r a v i t y s h a l l be i n t h e most unfavorable p o s i ­
t i o n corresponding w i t h t h e a p p l i c a b l e c o n f i g u r a t i o n . 

4 T J . 1 9 A l l - e n g i n e - o p e r a t i n g l a n d i n g c l i m b . I n the l a n d i n g c o n f i g u r a t i o n , t h e steady g r a d i e n t of 
c l imb s h a l l not be l e s s than 4 . 0 p e r c e n t , w i t h : 

( a ) A l l engines operat ing a t t h e a v a i l a b l e t a k e - o f f power a n d / o r t h r u s t j 

(b) A c l imb speed not i n excess o f 1.4 V s , 
o 

4T.120 Qao-englno- inoperat ive c l i m b . 

(a) Take -o f f t l a n d i n g gear extended. I n the t a k e - o f f c o n f i g u r a t i o n a t the p o i n t o f the 
f l i g h t path where the a i r p l a n e ' s speed f i r s t reaches V 2 , i n accordance with 8 4 ? . 1 1 6 but without ground 
e f f e c t , the s teady g r a d i e n t o f cl imb s h a l l be p o s i t i v e w i t h t 

( 1 ) The c r i t i c a l engine i n o p e r a t i v e , the remaining e n g i n e ( s ) operat ing a t the a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t e x i s t i n g i n accordance w i t h 3 4TJJ .6 a t the t ime t h e a i r p l a n e ' s l a n d i n g 
gear i s f u l l y r e t r a c t e d ; 

( 2 ) The weight equal t o the a i r p l a n e ' s weight e x i s t i n g i n accordance w i t h I 4T .116 at 
the t i n e r e t r a c t i o n o f the a i r p l a n e *a l a n d i n g g e a r i s i n i t i a t e d ; 

( 3 ) The speed equal t o the speed Vg. 

(b ) T a k e - o f f : l a n d i n g gear r e t r a c t e d . I n the t a k e - o f f c o n f i g u r a t i o n a t the point of the 
f l i g h t path where the a i r p l a n e ' s l a n d i n g gear i s f u l l y r e t r a c t e d , i n accordance w i t h § 4T .116 but without 
ground e f f e c t , tbe s teady g r a d i e n t of cl imb s h a l l not be l e s s than 2 . 5 percent f o r two—engine a i r p l a n e s 
and not l e s s than 3 .0 percent f o r four -engine a i r p l a n e s , w i t h t 

( 1 ) The c r i t i c a l engine i n o p e r a t i v e , the remaining e n g i n e { s ) operat ing a t the t a k e - o f f 
power a n d / o r t h r u s t a v a i l a b l e a t a h e i g h t o f 400 f e e t above the t a k e - o f f s u r f a c e and e x i s t i n g i n a c c o r d ­
ance w i t h 1 4 T J . 1 6 ; 

( 2 ) The weight equal t o t h e a i r p l a n e ' s weight e x i s t i n g in accordance w i t h I 4 T . U 6 at 
the time the a i r p l a n e ' s l a n d i n g g e a r i s f u l l y r e t r a c t e d ; 

( 3 ) The speed equal to the speed vg. 

( c ) F i n a l t a k e - o f f . I n tho en route c o n f i g u r a t i o n , t h e s teady g r a d i e n t o f c l imb s h a l l not 
be l e s s than 1 *U percent f o r two-engine a i r p l a n e s and not l e s s than 1 . 8 percent f o r four -engine a i r p l a n e s , 
a t the end of tiie t a k e - o f f path a s determined by I 4 T J . 1 6 , w i t h t 

CO The c r i t i c a l engine i n o p e r a t i v e , the remaining engine(s) o p e r a t i n g a t the a v a i l a b l e 
mfli-trjniw continuous power a n d / o r t h r u s t ; 

( 2 ) The weight equal t o the a i r p l a n e ' s -weight e x i s t i n g In accordance with I 47 .116 at 
the time r e t r a c t i o n of the a i r p l a n e ' s f l a p s i s i n i t i a t e d ; 

( 3 ) The speed equal t o not l e s s than 1 .25 V . • 

( d ) Approach. I n t h e approach c o n f i g u r a t i o n such that V- does not exceed 1 .10 T a , the 
s teady g r a d i e n t o f cl imb s h a l l not be l e s s t h a n 2 . 2 percent for two-engine a i r p l a n e s and not f e e s than 
2 .8 p e r c e n t for f o u r - e n g i n e a i r p l a n e s , witht 

( 1 ) Tbe c r i t i c a l engine inoperativw, the remaining engine (a) operating at the available 
take-off power and/or thrust; 
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( 2 ) The -freight equal to the ma-dm-cm l a n d i n g w e i g h t ; 

( 3 ) A cl imb speed not i n excess of 1 .5 V ; 

AT.121 En route, f l i g h t p a t h s . With the a i r p l a n e i n the en route c o n f i g u r a t i o n , t h e f l i g h t paths 
p r e s c r i b e d i n paragraphs ( a ) and ( b ) of t h i s s e c t i o n s h a l l be determined a t a l l -freights, a l t i t u d e s , and 
ambient temperatures -within the l i m i t s e s t a b l i s h e d by the a p p l i c a n t f o r the a i r p l a n e * 

( a ) Che engine i n o p e r a t i v e . The o n e - e n g i n e - i n o p e r a t i v e n e t f l i g h t path data s h a l l be deter­
mined i n such a manner t h a t they represent the a i r p l a n e 'a a c t u a l climb performance diminished by a g r a d ­
i e n t o f c l imb equal t o 1.4 percent f o r trr-o-engine a i r p l a n e s and 1 .8 percent f o r four -engine a i r p l a n e s . 
I t s h a l l be a c c e p t a b l e to i n c l u d e i n t h e s e d a t a the v a r i a t i o n o f the a i r p l a n e ' s -freight a long the f l i g h t 
path to take i n t o account t h e p r o g r e s s i v e consumption of f u e l and o i l by the operat ing e n g i n e ( s ) . 

(b ) Two engines i n o p e r a t i v e . F o r a i r p l a n e s with- - four e n g i n e s , the tsro -engine - inoperat ive 
net f l i g h t path data s h a l l be determined i n such a manner t h a t t h e y r e p r e s e n t the a i r p l a n e ' s a c t u a l 
c l imb performance diminished by a gradient o f c l imb equal t o 0 .6 p e r c e n t . I t s h a l l be acceptable to 
i n c l u d e i n t h e s e data the v a r i a t i o n of t h e a i r p l a n e 'o -freight along the f l i g h t path to take i n t o account 
t h e progress ive consumption o f f u e l and o i l by t h e operat ing e n g i n e s . 

( c ) C o n d i t i o n s . I n determining the f l i g h t paths p r e s c r i b e d i n paragraphs (a) and (b) of this 
s e c t i o n , t h e c o n d i t i o n s of subparagraphs ( 1 ) -through (4) o f t h i s paragraph s h a l l a p p l y . 

( 1 ) The a i r p l a n e ' s c e n t e r of g r a v i t y s h a l l be i n the most unfavorable position. 
( 2 ) The c r i t i c a l e n g i n e ( s ) s h a l l be i n o p e r a t i v e , the remaining engine(s) operat ing a t 

the a v a i l a b l e maximum continuous power a n d / o r t h r u s t . 

( 3 ) Means f o r c o n t r o l l i n g the e n g i n e ' c o o l i n g a i r supply s h a l l be i n the p o s i t i o n which 
provides adequate c o o l i n g i n t h e h o t - d a y c o n d i t i o n . 

( 4 ) The speed s h a l l bo s e l e c t e d by t h e a p p l i c a n t * 

4 T J . 2 2 Landing d i s t a n c e . The l a n d i n g d i s t a n c e shal l , be t h e h o r i z o n t a l d i s t a n c e r e q u i r e d to l a n d 
and to come to a complete s t o p ( to a speed o f apprcodmately 3 knots i n the case o f seaplanes o r f l o a t 
p l a n e s ) from a p o i n t a t a height of 50 f e e t above the l a n d i n g s u r f a c e . Landing d i s t a n c e s s h a l l be d e ­
termined f o r s tandard temperatures a t a l l w e i g h t s , a l t i t u d e s , and winds w i t h i n the o p e r a t i o n a l l i m i t a 
e s t a b l i s h e d by the a p p l i c a n t f o r the a i r p l a n e . The c o n d i t i o n s o f paragraphs ( a ) through ( f ) o f t h i s 
s e c t i o n a h a l l a p p l y . 

( a ) The a i r p l a n e s h a l l be i n the l a n d i n g c o n f i g u r a t i o n . During the l a n d i n g , changes i n the 
a i r p l a n e 'a c o n f i g u r a t i o n , i n power a n d / o r t h r u s t , and i n speed s h a l l be i n accordance w i t h procedures 
e s t a b l i s h e d by the appl ioant f o r the operat ion of the a i r p l a n e in s e r v i c e . The procedures s h a l l comply 
-r-ith the p r o v i s i o n s of I 4T.111 ( c ) . 

(b ) The l a n d i n g s h a l l be preceded by a s teady g l i d i n g approach down t o the 50-foot h e i g h t 
w i t h a c a l i b r a t e d a i r speed o f not l e s s than 1 .3 V„ . 

o 
( c ) The l a n d i n g d i s t a n c e s h a l l be based on a smooth, d r y , h a r d - s u r f a c e d runway, and s h a l l 

be determined i n such a manner t h a t reproduction does not r e q u i r e e x c e p t i o n a l s k i l l o r a l e r t n e s s on 
the part of the p i l o t . I n the case o f seaplanes o r f l o a t p l a n e s , -the l a n d i n g s u r f a c e s h a l l be smooth 
w a t e r , w h i l e f o r s k i p l a n e s i t s h a l l be smooth d r y snow. During l a n d i n g , t h e a i r p l a n e s h a l l not exhibit 
e x c e s s i v e v e r t i c a l a c c e l e r a t i o n , a tendency to bounce, nose o v e r , ground loop, porpoise, or water loop. 

( d ) The l a n d i n g d i s t a n c e s h a l l be c o r r e c t e d f o r not more than 50 percent of nominal wind 
components along t h e l a n d i n g path opposite to the d i r e c t i o n o f l a n d i n g and not less than 150 percent 
of nominal wind components a long t h e l a n d i n g path i n the d i r e o t i o n of l a n d i n g . 

( e ) During l a n d i n g , the o p e r a t i n g p r e s s u r e s on the wheel b r a k i n g system s h a l l not be in 
excess of those approved by the manufacturer o f the b r a k e s , and the wheel brakes s h a l l not be used in 
such a manner as to produce e x c e s s i v e wear o f brakes and t i r e s . 

it) I f the A d m i n i s t r a t o r f i n d s t h a t a d e v i c e on the. a i r p l a n e other than -nheel brakes has a 
n o t i c e a b l e e f f e c t on the l a n d i n g d i s t a n c e and i f t h e d e v i c e depends upoa the operat ion of the engine 
and t h e e f f e c t of such a device is not compensated f o r by o t h e r devices in the event of engine failure, 
the landing distance shall ba determined by assuming t h e orltical engine to be Inoperative. 



4T.123 L i m i t a t i o n s and i n f o r m a t i o n . 

( a ) L i m i t a t i o n s . The performance l i m i t a t i o n s on the operat ion o f t h e a i r p l a n e s h a l l be 
e s t a b l i s h e d i n accordance w i t h subparagraphs ( l ) through ( 4 ) o f t h i s p a r a g r a p h . (See a l s o § A T . 7 4 3 . ) 

( 1 ) T a k e - o f f w e i g h t s . The maximum t a k e - o f f weights s h a l l be e s t a b l i s h e d a t which 
compliance is shown w i t h the g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n and w i t h 1 4T.120 ( a ) , 

!
b ) , and ( c ) f o r a l t i t u d e s and ambient temperatures w i t h i n t h e o p e r a t i o n a l l i m i t s of t h e a i r p l a n e 
see subparagraph ( 4 ) o f t h i s p a r a g r a p h ) . 

( 2 ) Landing w e i g h t s . The maxlmuni l a n d i n g m i g h t s s h a l l be e s t a b l i s h e d a t which 
compliance i s shown with t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s of t h i s r e g u l a t i o n and w i t h §§ 4T .119 
and AT.120 ( d ) f o r a l t i t u d e s and ambient temperatures w i t h i n the o p e r a t i o n a l l i m i t s of the a i r p l a n e 
(see subparagraph ( 4 ) of t h i s p a r a g r a p h ) . 

( 3 ) T a k e - o f f and a c c e l e r a t e - s t o p d i s t a n c e s . The minimum d i s t a n c e s r e q u i r e d f o r t a k e ­
o f f s h a l l be e s t a b l i s h e d a t which compliance i s shown v i t h the g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s 
r e g u l a t i o n and w i t h SI A T . U 5 and 4 T J . 1 7 f o r -weights, a l t i tudes , temperatures , wind components, and 
runway g r a d i e n t s , w i t h i n the o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e ( see subparagraph ( 4 ) o f t h i s p a r a g r a p h ) . 

( 4 ) Operat ional l i m i t s . The o p e r a t i o n a l l i m i t s of the a i r p l a n e s h a l l be e s t a b l i s h e d b y 
the a p p l i c a n t f o r a l l v a r i a b l e f a c t o r s r e q u i r e d i n showing compliance w i t h t h i s r e g u l a t i o n (weight , 
a l t i t u d e , temperature, e t c . ) . (See §§ 4 T . U 3 ( a ) ( l ) and ( b ) , 4 T J . 1 8 , 4 T . 1 Z L , and 4 T . 1 2 2 . ) 

(b ) I n f o r m a t i o n . The performance information on the operat ion of the a i r p l a n e s h a l l be 
scheduled i n compliance w i t h the g e n e r a l l y a p p l i c a b l e p r o v i s i o n s of t h i s r e g u l a t i o n and w i t h S i 4 T . 1 1 6 , 
4 T J . 2 1 , and 4T .122 f o r w e i g h t s , a l t i t u d e s , temperatures , wind components, and runway g r a d i e n t s , a s t h e s e 
may be a p p l i c a b l e , w i t h i n t h e o p e r a t i o n a l l i m i t s of the a i r p l a n e ( see subparagraph ( a ) ( 4 ) o f t h i s s e c ­
t i o n ) . I n a d d i t i o n , the performance information s p e c i f i e d i n subparagraphs ( 1 ) through ( 3 ) o f t h i s 
paragraph s h a l l be determined by e x t r a p o l a t i o n and scheduled f o r the ranges o f weights between the m a x l ­
muni l a n d i n g and maximim t a k e - o f f weights e s t a b l i s h e d i n accordance w i t h subparagraphs ( a ) (1) and ( a ) 
(2) o f t h i s s e c t i o n . (See a l s o 6 4 T . 7 4 3 . ) 

( 1 ) Climb l n the l a n d i n g c o n f i g u r a t i o n ( see § 4 T . 1 1 9 ) } 

( 2 ) Citato i n the approach c o n f i g u r a t i o n (see I 4T .120 ( d ) ) ; 

( 3 ) L a n d i n g d i s t a n c e ( see § 4 T . 1 2 2 ) . 

AIRPLANE PLIGHT MANUAL 

4T.743 Performance l i m i t a t i o n s , i n f o r m a t i o n , and o t h e r d a t a . 

( a ) L i m i t a t i o n s . The a i r p l a n e ' s performance l i m i t a t i o n s s h a l l be given i n accordance w i t h 
3 4T.123 ( a ) . 

( b ) I n f o r m a t i o n . The performance Information p r e s c r i b e d I n 1 4T .123 (b ) f o r the a p p l i c a t i o n 
o f t h e operat ing r u l e s of t h i s r e g u l a t i o n s h a l l be given t o g e t h e r w i t h d e s c r i p t i o n s o f the c o n d i t i o n s , 
a i r speeds , e t c , under which the data were determined. 

( a ) Procedures . I b r a l l s t a g e s of f l i g h t , procedures s h a l l be g iven w i t h r e s p e c t to a i r p l a n e 
c o n f i g u r a t i o n s , power a n d / o r t h r u s t s e t t i n g s , end I n d i c a t e d a i r speeds , to the extent s u c h procedures a r e 
r e l a t e d to the l i m i t a t i o n s and information s e t f o r t h I n accordance w i t h paragraphs ( a ) and ( b ) of t h i s 
s e c t i o n . 

( d ) M i s c e l l a n e o u s . An e x p l a n a t i o n s h a l l be given o f s i g n i f i c a n t o r unusual f l i g h t o r ground 
handl ing c h a r a c t e r i s t i c s o f the a i r p l a n e . 

3 . I n l i e u o f §1 40.70 through 40 .73, 41*27 through 41.36 ( d ) , and 4 2 . 7 0 through 4 2 . 6 3 , o f P a r t s 40 , 
4 1 , and 42 of the C i v i l A i r R e g u l a t i o n s , r e s p e c t i v e l y , the f o l l o w i n g s h a l l be a p p l i c a b l e } 

OPERATING ROLES 

ACT.SO T r a n s p o r t category a i r p l a n e operating; l i m i t a t i o n s . 

( a ) I n o p e n t i n g any p a s s e n g e r - c a r r y i n g t r a n s p o r t category a i r p l a n e c e r t i f i c a t e d i n a c c o r d ­
ance w i t h the performance requirements o f t h i s r e g u l a t i o n , the p r o v i s i o n s o f H& 40T.80 through 40T .84 
s h a l l be complied v i t h , u n l e s s d e v i a t i o n s therefrom a r e s p e c i f i c a l l y a u t h o r i s e d by the A d m i n i s t r a t o r on 
the ground t h a t the s p e c i a l cdroumatanoes o f a p a r t i c u l a r oase make a l i t e r a l observance o f the r e q u i r e ­
ments unnecessary f o r s a f e t y . 



( b ) The performance d a t a t n t h e A i r p l a n e f l i g h t U a n u a l s h a l l be a p p l i e d i n determining 
cosrpllanoe w i t h the p r o v i s i o n s of §3 40T.HI. through 4 0 T . 8 4 . Whore c o n d i t i o n s d i f f e r from thooo f o r 
which a p e c i f i o t e s t a ware made compliance s h a l l be determined by approved i n t e r p o l a t i o n o r computation 
of the e f f e c t s of changes i n the s p e c i f i c v a r i a b l e s i f such i n t e r p o l a t i o n s or computations give r e s u l t * 
s u b s t a n t i a l l y e q u a l l i n g i n a c c u r a c y the r e s u l t s o f a d i r e c t t e s t . 

Ajgaajq^^^ 
( a ) No a i r p l a n e s h a l l be taken o f f a t a m i g h t which exoeeds the t a k e - o f f weight s p e c i f i e d 

i n the A i r p l a n e F l i g h t Manual f o r the e l e v a t i o n o f the a i r p o r t and f o r t h e ambient temperature e x i s t i n g 
a t the time o f the t a k e - o f f . (See IJ 4TJ.23 ( a ) ( l ) and 4T.743 ( a ) . ) 

( b ) No a i r p l a n e s h a l l be taken o f f a t a w i g h t such t h a t , a l l o w i n g f o r normal consumption o f 
f u e l and o i l i n f l i g h t to the a i r p o r t of d e s t i n a t i o n , the •weight on a r r i v a l w i l l exceed t h e l a n d i n g 
-weight s p e c i f i e d i n the A i r p l a n e F l i g h t Manual f o r the e l e v a t i o n o f the a i r p o r t o f d e s t i n a t i o n and f o r 
the ambient temperature a n t i c i p a t e d t h e r e a t the time of l a n d i n g . {See §1 4 T J . 2 3 ( a ) ( 2 ) and 41.743 ( a ) . ) 

( c ) No a i r p l a n e s h a l l be t a k e n o f f a t a weight which exceeds the weight shown i n the A i r p l a n e 
p l i g h t Manual to correspond w i t h t h e minimum d i s t a n c e r e q u i r e d f o r t a k e - o f f on the runway to be u s e d . 
The t a k e - o f f d i s t a n c e s h a l l correspond w i t h the e l e v a t i o n of the a i r p o r t , the e f f e c t i v e runway g r a d i e n t , 
and the ambient temperature and wind component e x i s t i n g a t the time o f t a k e - o f f . (See 13 4 T J . 2 3 ( a ) ( 3 / 
and 4T.743 ( a ) . ) 

(d ) No a i r p l a n e s h a l l be operated o u t s i d e the o p e r a t i o n a l l i m i t s s p e c i f i e d i n the A i r p l a n e 
f l i g h t Manual . {See B§ 4T.123 ( a ) ( 4 ) and 4T .743 ( a ) . ) 

40T.S2 T a k e - o f f o b s t a c l e c l e a r a n c e l i m i t a t i o n s . No a i r p l a n e s h a l l be taken o f f a t a weight i n 
excess of that shown i n the A i r p l a n e F l i g h t Manual to correspond w i t h a t a k e - o f f path which c l e a r s a l l 
o b s t a c l e s e i t h e r by a t l e a s t a h e i g h t equal t o (35 + O . Q L D ) f e e t v e r t i c a l l y , where D i s the d i s t a n c e 
oat along the intended f l i g h t path from the end o f the runway i n f e e t , o r by a t l e a s t 200 feet h o r i z o n ­
t a l l y w i t h i n the a i r p o r t boundaries and by a t l e a s t 300 f e e t h o r i z o n t a l l y a f t e r p a s s i n g beyond the 
b o u n d a r i e s . I n determining the a l l o w a b l e d e v i a t i o n of t h e f l i g h t path i n o r d e r to avoid o b s t a c l e s t y 
a t l e a s t the d i s t a n c e s p r e s c r i b e d , i t s h a l l be assumed t h a t the a i r p l a n e i s not banked before r e a c h i n g 
a h e i g h t o f SO f e e t as shown by t h e t a k e - o f f path data i n the A i r p l a n e F l i g h t Manual , and t h a t a maximal 
bank t h e r e a f t e r does not exceed 15 d e g r e e s . The t a k e - o f f path considered s h a l l be f o r t h e e l e v a t i o n o f 
the a i r p o r t , the e f f e c t i v e runway g r a d i e n t , and f o r the ambient temperature and wind component e x i s t i n g 
a t the time o f t a k e - o f f . (See §8 4T .123 ( b ) and 41.743 ( b ) . ) 

40T.83 &> route l i m i t a t i o n s . 

( a ) One engine i n o p e r a t i v e . No a i r p l a n e s h a l l be taken o f f a t a weight i n excess of t h a t 
w h i c h , according to the o n e - e n g i n e - i n o p e r a t i v e en route n e t f l i g h t path data shown i n the A i r p l a n e 
F l i g h t Manual, w i l l permit compliance w i t h e i t h e r subparagraph ( 1 ) o r subparagraph ( 2 ) o f t h i s p a r a ­
graph a t a l l po ints along the r o u t e . The n e t f l i g h t path used s h a l l be f o r the ambient temperatures 
a n t i c i p a t e d along the r o u t e . (See §9 4T.123 ( b ) and 4T .743 ( b ) . ) 

(1) The slope o f the net f l i g h t path s h a l l be p o s i t i v e a t an a l t i t u d e o f a t l e a s t 
1,000 f e e t above a l l t e r r a i n and o b s t r u c t i o n s along the route w i t h i n 5 m i l e s on e i t h e r s i d e o f the 
intended t r a c k . 

( 2 ) The net f l i g h t path s h a l l be such a s to permit the a i r p l a n e t o continue f l i g h t 
from the c r u i s i n g a l t i t u d e t o an a l t e r n a t e a i r p o r t where a l a n d i n g can be made i n accordance w i t h the 
p r o v i s i o n s of 9 40T.84 ( b ) , the net f l i g h t path c l e a r i n g v e r t i c a l l y by a t l e a s t 2,000 f e e t a l l t e r r a i n 
and o b s t r u c t i o n s a long the route w i t h i n 5 m i l e s on e i t h e r s i d e o f the intended t r a c k . The p r o v i s i o n s 
o f s u b d i v i s i o n s ( i ) through ( v l i ) o f t h i s subparagraph s h a l l a p p l y . 

( i ) The engine s h a l l be assumed t o f a l l a t the most c r i t i c a l p o i n t a long the route* 

( i i ) The a i r p l a n e s h a l l be assumed to pass over the c r i t i c a l o b s t r u c t i o n fo l lowing 
engine f a i l u r e a t a point no c l o s e r t o the c r i t i c a l o b s t r u c t i o n than the n e a r e s t approved r a d i o n a v i g a ­
t i o n a l f i x , except t h a t the A d m i n i s t r a t o r may a u t h o r i z e a procedure e s t a b l i s h e d on a d i f f e r e n t b a s i s where 
adequate o p e r a t i o n a l safeguards are found to e x i s t . 

( i l l ) The n e t f l i g h t path s h a l l have a p o s i t i v e s lope a t 1,000 f e e t above the a i r ­
p o r t used as t h e a l t e r n a t e . 

( i v ) An approved method s h a l l be u s e d t o account f o r winds which would otherwise 
a d v e r s e l y affect the f l i g h t p a t h . 
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( v ) F u e l j e t t i s o n i n g s h a l l be permit ted i f the A d m i n i s t r a t o r f i n d s t h a t the 

operator h a s an adequate t r a i n i n g program, proper i n s t r u c t i o n s a r e given t o the f l i g h t c r e w , and a l l 
o t h e r precaut ions a r e taken t o I n s u r e a s a f e procedure . 

( v i ) The a l t e r n a t e a i r p o r t s h a l l be s p e c i f i e d i n t h e d i s p a t c h r e l e a s e and s h a l l 
meet the p r e s c r i b e d weather minima. 

( v i l ) The consumption o f f u e l and o i l a f t e r the engine becomes i n o p e r a t i v e s h a l l 
be that which i s accounted f o r i n the n e t f l i g h t path data shown i n the A i r p l a n e F l i g h t M a n u a l . 

( b ) Two engines i n o p e r a t i v e . Ho a i r p l a n e s h a l l be flown along an Intended route except 
I n compliance w i t h e i t h e r subparagraph ( l ) o r subparagraph ( 2 ) o f t h i s paragraph . 

( 1 ) No p l a c e a long the Intended t r a c k s h a l l be more than 90 minutes away from an 
a i r p o r t a t which a l a n d i n g can be made i n accordance w i t h the p r o v i s i o n s o f S 40T.84 ( b ) , assuming 
a l l engines to be operat ing a t c r u i s i n g power. 

( 2 ) No a i r p l a n e s h a l l be taken off a t a weight i n excess of t h a t w h i c h , according t o 
the t w o - e n g i n e - i n o p e r a t i v e en route net f l i g h t path d a t a shown i n the A i r p l a n e P l i g h t U a n u a l , w i l l 
permit the a i r p l a n e to continue f l i g h t from the point where two engines a r e assumed t o f a i l s i m u l t a n e ­
o u s l y to an a i r p o r t where a l a n d i n g can be made i n accordance w i t h the p r o v i s i o n s o f i 40T .34 ( b ) , the 
net f l i g h t path having a p o s i t i v e slope a t an a l t i t u d e of a t l e a s t 1 ,000 f e e t above a l l t e r r a i n and 
o b s t r u c t i o n s along the route w i t h i n 5 m i l e s on e i t h e r s i d e o f t h e Intended t r a c k o r a t an a l t i t u d e o f 
5 ,000 f e e t , whichever la h i g h e r . The n e t f l i g h t path considered s h a l l be f o r the ambient temperatures 
a n t i c i p a t e d along the r o u t e . The p r o v i s i o n s of s u b d i v i s i o n s ( i ) through ( i i i ) o f t h i s subparagraph 
s h a l l a p p l y . (See 8§ AT J . 2 3 ( b ) and 4T .743 ( b ) . ) 

( i ) The two engines s h a l l be assumed t o f a l l a t t h e most c r i t i c a l point along 
the r o u t e . 

( i i ) I f f u e l J e t t i s o n i n g i s p r o v i d e d , the a i r p l a n e ' s weight a t the p o i n t where 
the two engines a r e a s s m e d to f a l l s h a l l be considered t o be n o t l e s s than t h a t which would I n c l u d e 
s u f f i c i e n t f u e l t o proceed to the a i r p o r t and t o a r r i v e t h e r e a t an a l t i t u d e of a t l e a s t 1 ,000 f e e t 
d i r e c t l y over the l a n d i n g a r e a . 

( i i i ) The consumption o f f u e l and o i l a f t e r the engines become i n o p e r a t i v e s h a l l 
be t h a t which i s accounted f o r i a the net f l i g h t path data shown i n the A i r p l a n e F l i g h t U a n u a l . 

40T.&4 Landing l i a i t a t l o n s . 

( a ) A i r p o r t of d e s t i n a t i o n . No a i r p l a n e s h a l l be taken o f f a t a weight i n excess o f t h a t 
which , i n accordance w i t h the l a n d i n g d i s t a n c e s shown i n the A i r p l a n e ELigivt Uanual f o r the e l e v a t i o n 
of the a i r p o r t of intended d e s t i n a t i o n and f o r the wind c o n d i t i o n s a n t i c i p a t e d t h e r e a t the time o f 
l a n d i n g , would permit the a i r p l a n e to be brought to r e s t a t the a i r p o r t of intended d e s t i n a t i o n w i t h i n 
60 percent of tho e f f e c t i v e l e n g t h of the runway from a p o i n t 50 f e e t d i r e c t l y above the i n t e r s e c t i o n 
of the o b s t r u c t i o n c l e a r a n c e plane and the runway. The weight of t h e a i r p l a n e s h a l l be assumed to be 
reduced by the weight of the f u e l and o i l expected t o be consumed i n f l i g h t t o the a i r p o r t o f intended 
d e s t i n a t i o n s Compliance s h a l l be shown with t h e c o n d i t i o n s Of subparagraphs ( 1 ) end ( 2 ) of thiB p a r a ­
g r a p h . (See 89 4T.123 ( b ) and 4T.743 ( b ) . ) 

& ) I t s h a l l be assumed t h a t the a i r p l a n e i s l a n d e d on the most f a v o r a b l e runway end 
d i r e c t i o n i n s t i l l a i r . 

( 2 ) I t s h a l l be assumed t h a t t h e a i r p l a n e i s l a n d e d on the most s u i t a b l e runway c o n ­
s i d e r i n g the probable wind v e l o c i t y and d i r e c t i o n and t a k i n g due account o f the ground h a n d l i n g c h a r ­
a c t e r i s t i c s of the a i r p l a n e and o f other c o n d i t i o n s ( i . e . , l a n d i n g a i d s , t e r r a i n , e t c . ) . I f f u l l com­
p l i a n c e w i t h the p r o v i s i o n s o f t h i s subparagraph i s not shown, the a i r p l a n e may be t a k e n o f f i f an 
a l t e r n a t e a i r p o r t i s designated which permits compliance w i t h paragraph ( b ) o f t h i s s e c t i o n . 

( b ) A l t e r n a t e a i r p o r t . No a i r p o r t s h a l l be designated a s an a l t e r n a t e a i r p o r t i n a d i s p a t c h 
r e l e a s e u n l e s s the a i r p l a n e a t t h e weight a n t i c i p a t e d a t the time of a r r i v a l a t s u c h a i r p o r t c a n comply 
w i t h the p r o v i s i o n s of paragraph ( a ) o f t h i s s e c t i o n , provided t h a t the a i r p l a n e can be brought to r e s t 
w i t h i n 70 percent of t h e e f f e c t i v e l e n g t h o f t h e runway. 

( S e c . 205 ( a ) , 52 S t a t * 984j 4 9 t J . S . C , 425 ( a ) . I n t e r p r e t o r a p p l y s e e s . 601, 603, 604, 52 S t a t . 1007 , 
1009, 1(3.0, aa amended} 49 D . S . C . 5501, 553, 554) 

By the C i v i l Aeronaut ics Boardt 
M U. C . M u l l i g a n 

U. c . M u l l i g a n 
(SEAL) S e c r e t a r y 


